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THU NHAN VA KHAO SAT MOT SO TiNH CHAT CUA CHE
PHAM FICIN TU NHUA QUA VA (Ficus auriculata 1..)

V6 Vian Quéc Bio*, Nguyén Thanh Trung
Truong Dai hoc Nong Lam, Pai hoc Hué, 102 Phuing Hung, Hué, Viét Nam

Tém tat: Trong cong trinh nay, ching t6i da nghién cttu cac yéu t6 anh huong dén qua trinh thu nhan ché
phéam ficin tit dich nhwa qua va ciing nhu khao sat mét s§ tinh chat ddc trung cta ché€ pham enzyme
nélynhém nang cao gia tri st dung ctia qua va tai Thita Thién Hué. Qua va dat do chin thu hoach cho ham
lwong protein va hoat d protease cao nhat, twong ting 1a 2,212 mg/ml va 1,077 Hp/ml khi ty 1€ gitta dich
nhwa qua va/ethanol 96 % la 1/4 va nhiét d6 chiét la 3 °C. Thoi gian thu nhan enzyme nay thich hop nhat la
60 phut. Ché pham protease hoat ddng thich hop ¢ 45 °C, pH = 6, bén nhiét tix 35 °C dén 50 °C trong 1 gio.

Tt khéa: qua va, dich nhua, ficin, hoat d protease, ethanol

1 Pit van dé

Enzyme ficin hay con goi la ficain, mot thiol-protease c6 nhiéu trong dich nhya cta cac
loai cay va, sung thudc giong Ficus, ho Moraceae. Twong tu cc protease thue vat khac (papain,
bromelain), ficin cting chtta nhém sulfhydryl (-SH) ¢ trung tam hoat ddng, quyét dinh hoat tinh
xuc tac cua enzyme [1]. Enzyme ficin duoc st dung nhiéu nhat trong mot s6 nganh san xuat
nhw ché bién thie phdm (lam formage, lam mém thit, bd sung d€ chdng lai hién tuong tua
protein trong qud trinh lam trong bia, ngan can sy hda nau trong rau cu, x li phé€ phu pham
trong ché bién phé thuc pham...), trong y hoc nhw lam thudc ho tro tiéu hoa, tiy giun. Ngoai ra,
ficin ¢6 nhiéu tng dung dang duwoc nghién cttu nhu san xuat thudc lam tan mau bam, tri bénh
ngoai da, mun nhot [4, 12, 15, 17].

Viét Nam ndm trong viung khi hau nhiét d6i nén cac loai cay ho sung néi chung va loai
cay va noi riéng phét trién rat thich hgp. Tuy nhién, san pham tir cay va chi duoc biét dén qua
cac mén thuc phadm dugc dung hang ngay nhu va tron, va kho thit, hay dung lam rau... ma
chua cé nhiéu nghién cttu vé enzyme protease trén loai cay nay. L4 va qua va la nguon nguyén
liéu d€ san xudt enzyme do chitamdt luong 16n protease goi 1a ficin. Bén canh hai loai enzyme
ttr thuc vat da duoc nghién ctru twong ddi rd rang va c6 nhiéu tng dung cu thé 1a bromelain va
papain, viéc nghién cttu khao sat cac diéu kién tach chiét protease tit qua va sé c6 y nghia khoa

hoc va thuec tién.
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2 D0i tugng va phuong phéap

21 Déitugng

Dich nhwa qua va (ficus auriculata lour) dwgc thu nhan tai cac nha vuon trén dia ban tinh
Thira Thién Hué.

2.2 Phwong phap
B4 tri thi nghiém

D¢ thu nhan ché pham ficin dat chat lugng cao, qua trinh thi nghiém ludn dugc tién hanh
trong diéu kién lanh. Hoa tan 5g dich nhua qua va voi nudce cét theo ti 16 Y. St dung may
khudy ttr (100 vong/phtt), trong thoi gian 2-3 phut dé tao diéu kién cho qua trinh hoa tan duoc
triét d€. Tiép theo, dung dich dugc téch tap chét va cc phan khong tan bang may ly tdm lanh
(4000 vong/phut, trong 10 phut). Sau khi ly tam, 16p cén dudi ddy va phan dich trang duc néi
1én trén bé mat dugc loai bo. Phan dich ¢ gitra, goi la dich chita enzyme, duoc thu nhan dé tién
hanh két ttia protein bang dung méi hitu co (ethanol 96 % va aceton) [11, 12, 13]. Ty 1€ giita dich
chtta enzyme va dung moi l1a 1/1, 1/2, 1/3, 1/4 va 1/5; thoi gian két tua la 30, 60 va 90 phut; nhiét
do két tua 1, 3 va 5°C. Dua vao phuong phép loai suy d€ chon cac thong s6 thich hop cho qua
trinh két ttia protein c6 trong dich mu. D€ thu nhén tua protein ching toi tién hanh ly tam
1lanh(10000 vong/phtit, 10 phtit). Luong tta lang xudéng dudi sé duoc say khd trong vong
2-3 gid; sau d6 hoa trong dung dich dém phosphat d€ tién hanh do ham luong protein bang
phuong phép Bradford va hoat d6 protease bang phuong phap Amano. Anh hwong ctia pH

va nhiét d6 1én enzym ciing dwoc khao sat.

Cac phuwong phap phan tich
Xac dinh ham lwong protein

Ham lwong protein duoc xdc dinh theo phuwong phép ctia Bradford [10]. Phwong phap
nay dua trén su thay doi budc song hap thu cuc dai va sy thay d6i mau xay ra khi Coomasie
Brilliant Blue lién két véi protein trong dung dich acid. Trong dung dich véi pH thap, khi
khong lién két véi protein thi thudc nhudm cé bude song hdp thu cuc dai & 465 nm. Khi két hop
v6i protein thi thuéc nhuém hép thu budc séng cuc dai & 595 nm. D6 hdp thu 6 bude séng 596

nm ¢6 lién hé mot cach truc ti€p véi nong do protein.

Dé xé4c dinh protein trong mau, dau tién ta xay dung mot duong chuan Albumine véi
dung dich protein chudn da biét trudéc néng do. Sau khi cho dung dich protein vao thude
nhudm mau, mau sé xuét hién sau 2 phtt va bén téi 1gid. Tién hanh do dung dich bang quang
pho ké ta dugc ODsx, dd hép thu sé ty 1€ véi luong protein trong mau. Thuc hién mot d6i chiing
véi HCl (ODv). Lay gia tri AOD = OD«— ODv. Luong protein trong mau dung dich do duoc xac
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dinh bang cach dua vao duong chudn tir gia tri AOD & truc tung, tir d6 suy ra gia tri nong do

protein twong tng trén truc hoanh [6].

Téng ham luong protein trong V (ml) ché phdm tho dwoc tinh theo cong thite
Mmgprotein = bx103xmxV

trong d6 b 1a nong dd protein trong mau suy ra tit dwong chudn (mg/ml); m 1a hé s3 pha loang,

V1a thé tich dung dich ché phdm enzyme thd (ml).
Xac dinh hoat d6 protease

Hoat d6 protease duoc xac dinh theo phwong phap Amano. Xac dinh d6 hoat dong phan
giai protein cta enzyme trén co so xac dinh lugng san pham dwoc tao thanh trong phan ting,
bang phan tng mau véi thudc thit folin — clocalteau. Dwa vao do thi dwong chuén, dinh lueong
tyrosin tuong ting voi lwong san phdm thay phéan dudi tac dung cta enzyme [4]. Pon vi hoat
dd cua proteolitic (casein) la liwgng enzyme ma trong 1 gio ¢ 30 °C c6 kha nang phan giai
protein tao cac san phdm hoa tan trong acid trichloroacetic, cho phan ting mau véi thudc thie
folin — clocalteau. Tuong tu xac dinh ham luong protein, tién hanh do dung dich bang quang
pho ké ta duoc ODx. Dua vao d6 thi duwong chudn, dinh luong tyrosin twong tng voi lug
tyrosin. Hoat dong riéng cua cac ché phdm dugc biéu dién béng s0 don vi hoat d§ proteolitic
trén 1 ml protein ché phdm. Tinh s6 don vi hoat d6 proteolitic ctia 0,2 ml dung dich enzyme da

1ay, xac dinh hoat d¢ theo cong thiic

rosin X 0,8
Hp/ml = ugtyf (don vi)

trong d6 0,8 la thé tich toan bd hdn hop phan tng (0,2 ml co chat; 0,2 ml dung dich enzyme; 0,4
ml dung dich TCA (acid trichloroacetic)); t 1a thoi gian dé€ enzyme tdc dung véi co chét (30
phut).

Xw ly s6 lidu
Mbi thi nghiém duoc tién hanh 14p lai 3 Tan. So sanh su khéc biét vé gia tri trung binh

bang phan tich phwong sai (ANOVA) theo md hinh mdt yéu t8 va kiém dinh LSD. S& liéu
duoc xt ly bang phan mém tiéu chudn Minitab 16.2.3.0.

3 K&t qua va thdo luan

3.1 Khao sat dung méi két taa

C6 rat nhiéu dung moi hitu co dé€ tach chiét protease c6 nguodn goc tir thuc vat,
nhungtrong nghién ctru nay va dua trén mot s thi nghiém khao sat so by, chung t6i st dung
hai dung moi hitu co: ethanol 96 % va aceton v6éi muc dich d€ so sanh hiéu sudt thu hoi
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protease va lga chon dung mdi thich hop. Qua trinh tién hanh thi nghiém nhu dwgc mo ta &
phén bd tri thi nghiém va chon thoi gian két tua 60 phut, trong diéu kién lanh 5 °C va ty 1é dich

chtaenzyme/dung moi la 1/4. Ham lugng protein va hoat do protease dwgc trinh bay ¢ Bang 1.

Bang 1. Ham luwong protein va hoat do protease theo tirng loai dung moi

Dung méi Ham lwgng protein (mg/ml) Hoat d¢ protease (Hp/ml)
Ethanol 96 % 1,984 1,013
Aceton 1,729 0,724b

Chii thich: Cac chir cai a, b, ¢ thé hién su khac nhau c6 y nghia théng ké ¢ d6 tin cay 95 % thé hién theo
tirng cot trong bang.

S6 liéu cho thay ethanol 96 % cho gia tri ham luong protein va hoat d protease cao hon,
twong tng 1,984 mg/ml va 1,013 Hp/ml. Két qua nay ciing cho thdy kha ndng thu nhan protease
phu thudc vao loai dung moi sit dung dé két tua; tuy thudc vao tinh chat va ddc diém vé cau
tric cua mdi loai thuc vat ma loai dung mdi st dung d€ két tia khac nhau. Két qua nay phu
hop véi cong bd ctia nhém tac gia Nguyén Thi Thuy Vy va Nguyén Van Muoi (2016) [8], khi so
sanh hig¢u qua thu nhan protease tir dau tom bang cic tdc nhan khac nhau. Nhém tac gia két
luan rang két ttia bang ethanol té ra kha &n dinh cho ca hai dich trich khi hiéu suat thu hoi va

do tinh sach khong c6 s dao dong 16n so véi acetone, isopropanol va ké ca (NH4)2SOx.

T cac két qua bude dau, ching toi tiép tuc khao sat mot sd yéu t& anh huong chinh dén
qua trinh thu nhan ché pham ficin tir qua va nhu: ty 1€ gitta dich chita enzyme va ethanol 96 %
(1/1,1/2, 1/3, 1/4 va 1/5), thoi gian két ttia protease (30 phut, 60 phat va 90 phut) va nhiét do két
tua protease (1 °C, 3 °C va 5 °C). Thuc hién phuwong phdp loai suy dé lwa chon cac thong so
thich hop cho viéc thu nhan protease.

3.2 Khao sat ty 1€ dich chita enzyme/ethanol

D¢ tién hanh khao sat ndm mdc ty 1€ gitta dich chitaenzyme/ethanol 96 % khac nhau: 1/1,
1/2,1/3, 1/4 va 1/5, chung t6i cd dinh thoi gian két ttia trong 60 phut va nhiét d6 két taa la 5°C.
Sau d6, ly tam thu két tua va tién hanh do ham lugng protein bang phuwong phap Bradford va
hoat d9 protease bang phuong phap Amano (Hinh 1).

142



Jos.hueuni.edu.vn Tap 127, S6 34,2018

2,5 _ 1,2
1037 g3
3 1
E 0,8 =
B " E
E 1,5 "5‘
= 06T
F 3
2 1 @
3 048
£ | 3
® 05 1,001: 1209 o &
& h2 <
° 1,002 3
— b
w-
o B B B W
fund 1/1 1/2 1/3 1/4 1/5

Ty 1é dich chira enzyme/ethanol 96

Hinh 1. Ham lwong protein va hoat d6 protease bién thién theo ty 1& dich chita enzyme/ethanol 96 %;

cac chit cdi a, b, ¢, d, e thé€ hién sy khac nhau ¢6 y nghia thong ké ¢ d6 tin cdy 95 % trén tiing dang biéu do.

Cac s0 liéu thue nghiém & Hinh 1 chothdy ham luong protein va hoat d§ protease c6 xu
hudng tang ty 1¢ thuan so véi luong ethanol st dung trén cung mot loai nguyén liéu. Cu thé
ham lwong protein ¢ cac mau 1/1, 1/2, 1/3, 1/4, 1/5 Tan luot 1a 1,002, 1,041, 1,269, 1,983 va 1,901
mg/ml, va hoat tinh protease Ian luot 1a 0,303, 0,464, 0,720, 1,037 va 1,005 Hp/ml. Ham luong
protein va hoat d6 protease ting dan theo chiéu tang ctia lwong ethanol tit mau c6 ty 1& 1/1 dén
mau ¢ ty 1€ 1/4 va dat gia tri ceec dai & mau ¢ ty 1& 1/4 Tan luot 1a 1,983 mg/ml, 1,037 Hp/ml.
Sau do6, ham luong protein va hoat d6 protease khong téng nita cho du tdng Iwrong dung moéi st

dung.

Theo ly thuyét, khi tang luong dung moi, lwong proteasethu nhéan sé trd nén nhiéu hon
do khi s6 phan tt dung moéi tang chung sé tach triét dé hon 16p phan tit nudc bao lay xung
quanh phan t protein, lam gidm tinh tan cta protein, taing kha nang két tta cuia ching. Tuy
nhién, khi ching tdi ting luong ethanol 96 % lén nhiéu hon so véi ty 1& dich
enzyme/ethanol = 1/4, ham luong protein khong c6 su sai khac vé mat thong ké ¢ do tin cay95
%, con hoat d0 protease ¢ ty 1& 1/5 c6 su giam nhe. Vi vay, ching t6i chon ty 1é dich chita

enzyme/ethanol 96 % la 1/4 dé€ tién hanh céac budc tiép theo.

3.3  Khao sat thoi gian két tia protease

Sau khi chon dwoc ti 1€ dich chita enzyme/ethanol 96 % la 1/4, chung t6i tiép tuc khao sat
thoi gian ¢ 3 mac: 30 phat, 60 phat va 90 phit ¢ nhiét do 5 °C. Két qua thu nhan duoc trinh bay
& Hinh 2.
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Thoi gian két tila protease (phiit)

Hinh 2. Ham luong protein va hoat d6 protease bién thién theo thoi gian; cac chit céi a, b thé hién
su khac nhau cé y nghia thong ké ¢ do tin cay 95 % trén tirng dang biéu do.

Hinh 2 cho thdy xét vé mit thoi gian ching tdi nhan thdy mau 1 (30 phat) tién hanh
nhanh hon mau 2 (60 phut) nén sé rit ngan thoi gian thi nghiém. Tuy nhién, phan tich sau vé
qué trinh nghién cttu va thu nhan két qua chiing t6i thdy rang bién do két qua ctia 3 Tan 13p lai
d6i véi mau 1 rat 1on (Tan 1: 1,711 mg/ml; [an 2: 2,194 mg/ml va Ian 3: 1,891 mg/ml), trong khi d6
bién do két qua cua 3 lan lap lai o mau 2 &n dinh hon (Ian 1: 1,915 mg/ml; Tan 2: 1,994 mg/ml;
lan 3 va 2,076 mg/ml).Ngoai ra, hoat d§ protease ¢ gia tri cao nhat 1a 1,042 Hp/ml. So sanh két
qua khao sat thoi gian tir 0 dén 160 phat dé tach chiét ficin tit nhwa qua va (Ficus carica cv.),
Hamid Zare va cs. cho thay protease dat gia tri cao nhat khi thoi gian xt ly ttr 60 dén 80 phut
[12]. Tk nhitng 1ap luan trén, ching toi chon thoi gian két tha protease la 60 phat dé thuce hién

cac budc nghién ctu tiép theo.

3.4 Khao sat nhiét do két tua protease

Tién hanh tuong tw, ching t6i khao sat 3 mdc nhiét d6 la 1°C, 3°C va 5°C, ¢ ty 1é dich
chtta enzyme/ethanol 96 % la 1/4, thoi gian 60 pht.

Két qua khao sat (Hinh 3) cho thdy kha nang két ttia enzyme protease tix dich chita
enzyme phu thudc vao nhiét do. Khi tang nhiét do tit 1 °C 1én 3 °C, kha nang khuyéch tan ciing
nhu két tua protease trong dich nhua c6 su tang nhe nhung khongthé hién sw khac nhau c6 y
nghia thong ké; ham luwong protein tang twong tng tir 2,178 mg/ml 1én 2,212 mg/ml, nhung hoat
dd protease ctia dich nhwa qua va tang thé hién su khac nhau c6 y nghia thong ké tir
0,973 Hp/ml 1én 1,015 Hp/ml. Khi téng nhiét d¢ két tua 1én 5 °C, ham lwong protein va hoat d6
protease c6 xu hudéng giam di chi con 1,977 mg/ml va 0,948 Hp/ml. Diéu nay ching t6 rang
trong mdi truong c6 dung moi hitu co (ethanol 96 %), khi nhiét d6 cang cao thi kha nang bién
tinh protease cang 1én dan dén hoat do giam. Nhiing két qua dat dugc trong nghién cttu nay

cting phu hop v6i cong bd ctuia Lai Thi Ngoc Ha, (2009) khi khao sat nhiét d¢ dén sy két taa cua

144



Jos.hueuni.edu.vn Tap 127, S6 34,2018

enzyme bromelain [3].0 4 °C, hiéu suat thu hdi hoat tinh tong dat 82,59 % va hiéu suét thu hoi
protein dat 59,53 %; trong khi d6 cac gia tri nay dat twong tng 72,59 % va 56,16 % & 28 °C.
Ngoai ra, trong cong trinh ctia tac gia Nguyén Lé Ha, thu nhan protease tom st c6 hoat tinh t3t
0 vung nhiét d¢ 47-67 °C, dat gia tri cao nhat ¢ 62 °C; chung hau nhu khong hoat dong tai 0 °C
[2]. Két qua nay dwoc cong bd trong nghién cttu khao sat anh hudng ctua nhiét do trong khoang

0-92 °C dén kha nang thu nhan protease tir tom su.
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Hinh 3. Ham luong protein va hoat d6 protease bién thién theo nhiét d9; cac chir cai a, b thé hién su khac
nhau ¢6 y nghia thdng ké & do tin cdy 95 % trén tiing dang biéu do.

Ché pham enzyme ficin thé dwoc thu nhéan tir dich nhya qua va dat ham luong

2,212 mg/ml khi ty 1€ dich chita enzyme/ethanol 96 % la 1/4, thoi gian két tua 60 phut va nhiét

do két taa 1a 3 °C. D€ c6 thé tng dung ché phdm enzyme ficin (tach tit dich nhya qua va) trong

cong nghé thuwe pham, ching t6i can phai khao sat mét s tinh chat co ban lién quan tdi hoat do

cua enzyme nay. Trong phan nghién cttu tiép theo, chung toi khao sat anh hudng ctia nhiét do

hoat dong, pH va d6 bén nhiét cua ché pham ficin nay.

3.5  Anh huéng ctia nhiét d6 dén hoat d¢ ctia ché phim ficin

Nhiét d6 la yéu t6 anh hudéng manh dén hoat d¢ protease ctia nhya va. Khi nhiét do tang,
hoat d¢ protease tang nhung chi dén mot mutc nao dd, néu tiép tuc tang thi hoat do ctia enzyme
sé giam vi nhiét d6 cao sé lam bién tinh protein gay bat hoat enzyme. Nhiét 0 ma ¢ d6 enzyme
hoat dong manh nhét goi la nhiét d¢ t6i vu. Moi enzyme c6 mot nhiét do hoat dong t6i wu khéc
nhau.

bé khao sat anh hudng ctia nhiét d6 dén hoat do cta ché pham ficin thu nhan tr dich
nhwra qua va, chung toi theo dodi & cac mitc nhiét d6 35 °C, 40 °C, 45 °C, 50 °C, 55 °C va 60 °C v6i
co chat casein o pH=7.
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O cac gia tri nhiét d6 khac nhau, enzyme thé hién hoat d6 xuc tac khac nhau (Hinh 4).
Khi tang nhiét d¢ ttr 35 °C dén 45 °C, hoat d) enzyme ting dan theo nhiét d¢. Tuy nhién, khi
nhiét do tiép tuc ting, hoat d6 ctia ché phdm enzyme nay khong ting thém ma bat dau c6 xu
hudéng giam, gay nén hién tuong bién tinh nhiét ¢ enzyme. Céc s liéu nhan duoc cho thdy
45 °C la nhiét d¢ thich hop cho phan ting ctia ché pham ficin va cho gia tri hoat do protease cao
nhét 0,835 Hp/ml. Trong khi d6, nhiét d¢ hoat dong cua ché€ phdm bromelain duwoc chiét xuat tir
choi qua dita dat ¢ 55 °C [3].
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Hinh 4. Anh hwong cua nhiét do dén hoat d6 ché pham ficin;
cac chix céi a, b, ¢, d, e th€ hién sy khac nhau ¢6 y nghia thong ké & d6 tin cay 95 %

3.6  Anh huéng ctia pH dén hoat d6 ctia ché pham ficin

pH c6 anh huong rat 16n dén hoat d6 enzyme. Mbi enzyme hoat ddng manh 6 mot pH nhat
dinh. D& khao sit anh huong ctia pH dén hoat do protease cua nhua qua va, két tia protease
dwgc hoa tan trong cac dung dich dém véi pH khac nhau (pH =5, 6, 7, 8 va 9). Sau d6, cho
enzyme tac dung voi co chat casein ¢ 30 °C trong 30 phut. Ti€p theo, ly tam 1dy dich trong va xac
dinh hoat dd protease theo phuwong phap Amano dé€ xac dinh anh hudéng ctia pH dén hoat do

cua ché pham enzyme ficin.

Khi pH tang tit 5 dén 6, hoat d6 cta ché pham cling tang dan, nhung néu tiép tuc tang
pH 1én 7, 8 va 9, hoat dd ctia ché pham lai giam (Hinh 5). O pH = 6, gia tri hoat d¢ trung binh
cua ba lan 13p la cao nhét (0,974 Hp/ml). Vi vay, chuing t6i coi gia tri pH = 6 1a pH thich hop cho
hoat dong ctia ché pham enzyme ficin. Két qua nay phtt hop véi nghién cttu cua Kramer va
Whitaker trén 5 loai ficin khac nhau va déu cho thdy viing hoat d9 t3i thich nam trong khoang
pH tir 6 dén 8 [13]. Trong khi d¢, tac gia Lai Thi Ngoc Ha cdng bd pH tdi wu cho hoat d¢ xuc tac
ctia bromelain la 6,5 [3].
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Hinh 5. Anh hudng ctia pH dén hoat d6 ché pham ficin;
cac chit céi a, b, ¢, d, e th€ hién sy khac nhau ¢6 y nghia théng ké ¢ d6 tin cay 95 %

3.7  Khao sat d§ bén nhiét caa ché phdm ficin

Tinh bén nhiét rat quan trong cho viéc ting dung enzyme trong cong nghiép. D€ nghién
ctu tinh bén nhiét cua protease tir nhya va,enzyme thé duwgc u ¢ cac nhiét dé khéc nhau tw
35 °C dén 60 °C trong 60 phut, sau d6 do hoat d6 protease cua ché€ pham ficin [14].

Ché pham ficin bén ¢ khoang nhiét d6 tir 35 °C dén 50 °C sau thoi gian u la 60 phat.
Tham chi dén 50 °C, hoat d6 protease van con trén 90 % so véi ban dau (Hinh 6). Tir 55 °C trd
di, hoat d6 protease bat dau giam manh. Diéu nay chiing to protease kém bén & nhiét d6 cao.
Nhiét d6 cang cao thi protease bi bat hoat cang 16n, dan dén hoat d6 cta ché phédm giam sau
55 °C. D) bén nhiét ctia ché pham ficin trong nghién cttu nay c6 két qua tuwong tng véi cong
trinh ctia Kramer va Whitaker (1964) da cong bd trén 5 loai ficin khac nhau va déu cho thay d6
bén nhiét & 55 °C sau 60 phut, nhung ddi v6i ché phdm Bromelain chi bén nhiét ¢ 30 °C trong
thoi gian 72 gid (Lai Thi Ngoc Ha, 2009) [3, 13].

1,2
= 1 | 0949 0,939= 0908% o555
£
E 0,8 -
g 0,630°
=}
£ 06 0,497¢
0
=
‘g;. 0.4 -
T

0,2 +

0

35 40 45 50 55 60
Nhiét da (°C)

Hinh 6. Kha ndng bén nhiét ctia ché pham ficin;
cac chit ci a, b, ¢, thé hién sy khdc nhau c6 y nghia théng ké ¢ d6 tin cdy 95 %
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4

Két luan

Dé€ thu nhan dwgc dich chiét enzyme protease tir nhwa qua va, chung t6i da nghién ctru

va chon duoc ty 1€ dich chira enzyme/ethanol 96 % la ¥4, nhiét d6 két tta protein thich hop 1a 3

°C trong 60 phat dé thu nhan dwgc ham luong protein la 2,212 mg/ml va hoat d protease 1a
1,015 Hp/ml la cao nhét. Ché pham enzyme ficin hoat dong ¢ nhiét d¢ thich hop 1a 45 °C,pH = 6
va bén nhiét trong khoang 35-50 °C trong 60 phut.

10.

11.

12.

13.
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EXTRACTION AND CHARACTERIZATION OF ENZYME FICIN
FROM FIG FRUIT LATEX (Ficus auriculata L.)

Vo Van Quoc Bao*, Nguyen Thanh Trung
HU - University of Agriculture and Forestry, 102 PhungHung St., Hue, Vietnam

Abstract: The aim of this work is to study the factors affecting the extraction of enzyme ficin from fig fruits
as well as to investigate the characteristics of this enzyme for improving the value of the fig fruits in Thua
Thien Hue province. The riped pigs gave the highest protein content and protease activity at 2,212 mg/m
and 1,015 Hp/m, respectively when the ratio of latex fig/ethanol 96 % was Y4, and the extractionwas carried
out at 3 °C for 60 minutes. The appropriate temperature and pH for the ficin activity wereat 45 °C and 6,

respectively. The enzyme was thermostable from 35 °C to 50 °C for 1 hour.

Keywords: fig fruit, latex, ficin, protease activity, ethanol
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